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By F. G. M oers
(Inorganic Chemistry Laboratorv, University o f Nijmegen, Nijmegen, The Netherlands)
Sumtnary The reaction of K2OsCl6 w ith tricyclohexyl- 
phosphine in alcohols leads to  the hydridocarbonyl 
complex OsHCl(CO)(PCy3)2.
T hi; hydridocarbonylphosphine complexes w ith the formula 
M HX(CO)(PPh3)3 where M =■• Ru or Os and X  =  Cl or Br 
m av be obtained directlv from the m etal halides, triphenyl- 
phosphine, and alcohols.1 Stephenson and W ilkinson2 
describe the preparation of the complex RuCl2(PP h3)3 by 
refluxing a m ethanolic solution of P P h 3 and RuCl3 under 
nitrogen.
I now report the isolation of the complex OsHCl(CO)- 
( l’Cv3)2 (PCv3 tricvclohexvlphosphine). On boiling a 
solution of PCy3 and I \2OsCl6 in 2-m ethoxyethanol in an 
atm osphere of nitrogen for 48 h, a re d  complex, OsHCl(CO)- 
(I’Cy3)2, was obtained. The complex had satisfactorv 
analytical data .
The complex decomposes a t  210° and is slightly soluble in 
organic solvents. I t  is diam agnetic (measured between 
room tem perature and — 150°) indicating a  low spin d6- 
configuration.
The i.r. spectrum  (KBr) in the range 2100— 1850 cm -1 
shows two bands a ttribu tab le  to v(CO) stretching modes a t 
1932s and 1887m c m 1 and one band a t  2012 c n r 1 assigned 
to v(M-H). On performing the reaction in deuteriated 
ethanol, the expected frequency shift for a covalent osm ium - 
hvdrogen band was found v(M I)) a t 1508w c m 1;, the 
othcr two bands being unchanged. The .split nature of the 
carbonvl bands, which is m aintained in benzene solution, 
suggests th a t the complex is a m ixture of geometrical 
isomers. So far, a ttem p ts  to  separate isomers have not 
succeeded. On shaking ( >sHCl(C())< I’C'v.,)  ^ in an excess of
pyridine a  yellow complex, OsHCl(CO) (PCy3)2P y, was 
obtained. The pyridine complex shows two i.r. absorption 
bands (KBr) a t  2119m and 1870s c n r 1 a ttr ib u tab le  to  
v(CO) and one weak band a t  2040 cm -1 assigned to  v(M-H) .
In  the mass spectrum  there is a cluster, w ith  the  lowest 
fragm ent ion having m /e  808 which is in agreem ent w ith 
the form ula 181OsH35Cl(CO)(PCy3)2. The relative abund- 
ances of the peaks in th is cluster agree w ith  the calculated 
ratios. F ragm ent ions w ith higher masses th a n  OsHCl- 
(CO)(PCy3)2 could not be detected. Comparison of the 
mass spectra of OsHCl(CO)(PCv3)2 and its deuteriated  
derivative, prepared as described above, showed appreciable 
deuteriation of PCy3 indicated by th e  presence of peaks a t  
m /e  280— 290. As a  result we found th a t  the  ratios of the 
cluster of peaks due to  OsDCl(CO)(PCy3)2 differed. from  the 
calculated OsDCl(CO)(PCy3)2 ratios in which th e  PC y3 is 
non-deuteriated. These d a ta  suggest an exchange reaction 
between the  complex and deuterium  during the preparation 
of the complex.
All a ttem p ts  to  prepare OsHCl(CO)(PCy3)3 by  addition  of 
an excess of PCv3 were unsuccessful. The fact th a t  this 
complex could not be isolated m av be due to  the steric 
hindrance of the cyclohexvl groups.3
The structure of th is complex is probably related to  th a t 
of the  complexes R uH X (P P h3)3,4 the diam agnetic complex 
R uX 2(SbPh3)3>2 and RuCl2(PP h3)3. An X -ray study  by  La 
P laca and Ibers5 has shown a  quasi-octahedral structure for 
RuCl2(P P h3)3.
I thank  Prof. Dr. Ir. J . J . Steggerda for discussions, 
Mr. J. P. Langhout for helpful assistance, and  Dr. F. 
G erhartl for recording th e  mass spectra.
(Received, November 18///, 1970; Com. 1994.)
1 I.. Vaska and J . \V. l)iluzi<\ J . .! a.e,. Clu m. Sm., 1961, 83, 1262; J . C h a tt  an d  B . L. Shaw, Chem. and Ind., 1960, 931.
T. A. Stephenson an d  G. W ilkinson. J . Inorg. Suclear Chem., 1966, 28, 945.
3 T. S. Green and K. Saito. Chem. Comm., 1969. 20S; F. G. Moers and 1’. H. op h e t Veld, / .  Tnoyg. Suclear Chem., 1970, 32 , 3225.
1 T. Ito , S. K itazum e. A. Y am am oto. an d  S. Ikcda, ] .  Amer. Chem. Sm .. 1970,32, 3011
5 S. J . I.a P laca and  1. A. Ibers, luorg. Chem., 1965. 4. 77S.
